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[57] ABSTRACT 
A device for injecting fuel into a combustion chamber 
of an internal combustion engine, having a glow coil 
(22, 92) disposed on the outlet side of the injection noz 
zle and increasing in size conically toward the combus 
tion chamber; the coil is surrounded by a sleeve (30, 96) 
which ?rmly holds the end turn (88, 93) of the glow coil 
(22, 92) toward the combustion chamber and has a 
contact ring washer (46, 98), on which the other end 
turn (86, 94) of the glow coil (22, 92) is secured. The end 
turn (88, 93) toward the combustion chamber rests on 
an annular shoulder (90, 107), oriented according to the 
invention toward the combustion chamber, of the 
sleeve (30, 96), which surrounds an insertion opening 
(91, 106) the inside diameter of which is smaller than the 
outside diameter of the end turn (88, 93) toward the 
combustion chamber, but greater than the outside diam 
eters of all the other turns of the glow element (22, 92). 
As a result, the glow coil (22, 92) can still be inserted 
and electrically contacted once the contact ring washer 
(46, 98) has already been fastened to the sleeve (30, 96) 
and with it forms a pre-fabricated structural unit. 

11 Claims, 2 Drawing Sheets 
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DEVICE FOR INJECI‘ING FUEL INTO A 
COMBUSTION CHAMBER OF AN INTERNAL 

COMBUSTION ENGINE 

PRIOR ART 

The invention is based on a device for injecting fuel. 
In a device of this generic type which belongs to the 
prior art described e.g. in the German patent applica 
tion No. P 35 02 110.1, the annular shoulder on the 
sleeve, which ?rmly retains and electrically contacts 
the end of the glow element toward the combustion 
chamber, is oriented toward the injection nozzle, that is, 
counter to the fuel flow, so that the glow element must 
be inserted into the sleeve from the end of the sleeve 
oriented toward the injection nozzle. As a result, the 
contact ring washer that ?rmly retains and electrically 
contacts the end of the glow element remote from the 
combustion chamber cannot be fastened until after the 
insertion of the glow element, which under some condi 
tions makes assembly of the parts more dif?cult. 

ADVANTAGES OF THE INVENTION 

The arrangement according to the invention has the 
advantage over the prior art that the glow element can 
be inserted into the sleeve from the face end of the 
sleeve oriented toward the combustion chamber, so that 
the contact ring washer can be fastened to the sleeve 
even before the insertion of the glow element and can 
be pre-fabricated with the sleeve into a structural unit. 
Advantageous further embodiments of the arrange 

ment according to the main claim are possible by means 
of the provisions recited in the dependent claims. 
The insertion of the glow element into the sleeve is 

facilitated if the glow element, in the known manner, 
has an outside diameter that decreases continuously 
toward the injection nozzle. 
By means of the constructional characteristics ac 

cording to the invention, the fastening and electrical 
contacting of the glow element on the contact ring 
washer are facilitated. The greater the helical pitch of 
the turn adjacent to the end turn of the glow element, 
the larger is the angle over which the end turn can be 
grasped by the inner ring rim of the contact ring 
washer. The tongues of the contact ring washer formed 
on the inner ring rim, after having been deformed, 
?rmly hold the end turn of the glow element in the 
prescribed position, once the glow element is joined to 
the contact ring washer in an ensuing operation, for 
instance by laser welding. 

In the same advantageous manner, the end‘ of the 
glow element toward the combustion chamber can be 
connected to the sleeve and electrically contacted if the 
sleeve is embodied in accordance with claim 7. The 
sheet-metal element, together with ceramic elements 
disposed on both side of the contact ring washer and 
serving to fasten the washer in an insulated manner, can 
form the sleeve, which makes manufacture easier and 
less expensive and also makes better use of the restricted 
space available than when a sleeve produced by metal 
cutting techniques is used. 

It is particularly advantageous if the glow element is 
wound from a ?at strip that is cut out in the form of a 
spiral from a flat sheet-metal element (plate, strip) and 
subsequently pulled axially apart to form a conicl helix. 
The two contact rings on the ends are then obtained 
without additional labor cost. This embodiment of the 
glow element has the advantage that the coil can be 
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2 
made of a special material that is obtainable only in plate 
or strip form, and that ?at bearing faces extending over 
a closed circular circumference are available on the 
coil, which make a secure fastening and electrical con 
tacting substantially easier. 
By the elimination of a metal support washer between 

the thermal insulation ring and the adjoining insulating 
body, the structural height of the structural assembly, 
comprising the sleeve, contact ring washer and the two 
insulating bodies, can be reduced still further. 

DRAWING 

Two exemplary embodiments of the invention are 
shown in the drawing and explained in further detail in 
the ensuing description. FIG. 1 shows an enlarged lon 
gitudinal section through the end toward the combus 
tion chamber of an injection nozzle having an inte 
grated glow insert, as a ?rst exemplary embodiment; 
FIG. 2 is a plan view on the glow element of the glow 
insert of FIG. 1 in an intermediate stage of manufacture; 
FIG. 3 is a longitudinal section through the second 
embodiment; and FIG. 4 is a fragmentary view of the 
contact ring washer of FIG. 3, in the direction of the 
arrow A shown there. 

DESCRIPTION OF THE EXEMPLARY 
EMBODIMENTS ‘ 

The injection nozzle of FIGS. 1 and 2 has a nozzle 
body 10, in which in a known manner a valve seat is 
formed and a valve needle is displaceably supported. 
The nozzle body 10 and an intermediate washer that 
limits the stroke of the valve needle are fastened by 
means of a union nut 12 to a nozzle holder, in which 
among other elements, a closing spring that presses the 
valve needle against the valve seat is accommodated. 
On the face end toward the combustion chamber, the 
nozzle body 10 is provided with a frustoconical wall 
section 14, which merges with a ?at end wall 16. 
The union nut 12 is extended beyond the nozzle body 

10 toward the combustion chamber, and downstream 
from the end wall 16 is provided with an inner support 
shoulder 18, on which a glow insert identi?ed overall 
by reference numeral 20 rests. This glow insert has as a 
central structural component a glow element 22 embod 
ied as a helix, which forms a passageway 24 for the 
injection streams 26. The glow element 22 is dimen 
sioned such that the injection streams do not moisten 
the glow element, but instead produce an injector ac 
tion, by means of which air is aspirated out of the com 
bustion chamber into the interior of the glow element 22 
and into the peripheral zones of the injection streams 
passing through the glow element. 
The glow element 22 is surrounded by a metal sleeve 

30, which has a ?ange 32 that rests on the support shoul 
der 18 of the union nut 12. On the side toward the com 
bustion chamber, the sleeve 30 is provided with an 
inwardly oriented annular collar 34, on which the glow 
element 22 is supported in a centered manner and for 
instance soldered in place. Downstream of the support 
shoulder 18, the union nut 12 has an enlarged bore sec 
tion 36 in an annular collar 38, which protectively sur 
rounds the face end, toward the combustion chamber, 
of the sleeve 30 and of the glow element 22. Between 
the ?ange 32 and the annular collar 34, the sleeve 30 is 
provided with a plurality of uniformly distributed bores 
40 in the jacket wall, which discharge into the enlarged 
bore section 36 of the union nut 12. 
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A ?rst annular insulating body 44, a metal contact 
ring washer 46, a second annular insulating body 48 and 
a metal support washer 50 rest on the ?ange 32 of sleeve 
30, one above the other. These elements are ?rmly 
connected with one another and with the sleeve 30, for 
instance by soldering, when ceramic bodies that have 
been metallized on the flat face ends are used as insulat 
ing bodies 44, 48. The upstream end of the glow element 
22 is soldered on an inner annular zone 52 of the contact 
ring washer 46, which is provided with a plurality of 
uniformly distributed openings 54 in the middle area of 
the ring. On the outer rim of the ring, the contact ring 
washer 46 is provided with three upwardly protruding 
contact lugs 56, which are offset by 120° from one an 
other and are conductively joined to a current carrying 
sleeve 58 that extends through them, insulated by the 
annular gap between the nozzle body 10 and the union 
nut 12, as far as a connection site, located at a higher 
level, of an external supply line. 
Between the support washer 50 and the nozzle body 

10, a metal thermal insulation ring 60 is fastened in a 
deformed manner, pressing with an inner ring rim 62 
against the end wall 16 of the nozzle body 10. A middle 
annular region 64 of the thermal insulation ring 60 that 
is axially offset with respect to the inner ring rim 62 
rests on the support ring 50, and an outer ring rim 66 
rests on the conical wall portion 14 of the nozzle body 
10. As a result, the thermal insulation ring 60 is centered 
on the nozzle body 10, and the passageway 24 is satis 
factorily sealed off from the chamber 68 surrounding 
the thermal insulation ring 60. 
Between the sleeve 30 and the glow element 22, an 

annular chamber 70 is formed, which communicates via 
the bores 40 in the sleeve 30 and via the enlarged bore 
section 36 of the union nut with the combustion cham 
ber. Via the flow path described and the interstices 
between turns of the glow element 22, the injection 
streams 26 aspirate air from the combustion chamber by 
injector action, and this air, heated at the glow element 
(22), reaches the peripheral zones of the injection 
streams and there forms a readily ignitable fuel-air mix 
ture. Because of the embodiment of the glow element 
22, which is well adapted to the shape of the stream, the 
injector action of the injection streams 26 is improved. 
The enlargement of the cross section of the annular 
chamber 70 toward the injection nozzle makes for a 
uniform entry of air into the injection streams over the 
entire length of the glow element 22, and thermally 
relieves the insulating bodies 44, 48 and the points 
where they are connected to the metal parts resting on 
them. The conical embodiment also improves the dy 
namic behavior of the glow coil and reduces the danger 
of breakage. 
The pre-fabricated component embodied by the ele 

ments 22, 30 and 44-50, is inserted into the union nut 12 
from the upstream side thereof and pushed in until it 
rests on the support shoulder 18. After that, the sleeve 
can be glued, soldered or welded to the union nut 12 at 
a suitable point. The subsequent assembly of the injec 
tion nozzle is suitably effected such that the nozzle 
holder, the intermediate washer and the nozzle body 10 
are placed on one another in reverse order; the thermal 
insulation ring 60 is slipped onto the nozzle body 10, 
and then the union nut 12 and the glow insert 20 to 
gether are put in inverted position onto the parts and 
screwed onto the nozzle holder, during which the self 
clamping thermal insulation ring 60 is kept centered on 
the nozzle body 10. 
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The glow element 22 is wound from a flat strip 72 

(FIG. 2) so that the individual turns have a rectangular 
cross section. The ?at strip 72 is cut out of a ?at sheet 
metal element in the form of a spiral and after that is 
pulled apart in the axial direction of the glow element 
22 to form the conical helix. The spiral can for instance 
be cut out of the ?at sheet-metal element by etching or, 
as shown in FIG. 2, by laser cutting. In FIG. 2 the flat 
starting portion is a sheet-metal strip 74, from which the 
spiral ?at strip 72 is cut out by means of a cutting line 76 
that begins at 78 and terminates at 80. In addition to the 
cutting line 76, an inner circular cutting line 82 and an 
outer circular cutting line 84 are provided, with which 
the spiral is cut out of the metal strip 74. 

Because of the two cutting lines 82 and 84, the glow 
element 22 gains an inner closed contact ring 86 and an 
outer closed contact ring 88 at its ends, with which the 
glow element 22 is electrically contacted at the contact 
ring washer 46 and sleeve 30. By means of the described 
embodiment of the glow element 22, ?at bearing sur 
faces are produced between the parts that are to be 
electrically contacted, and these bearing surfaces fur 
thermore extend over one entire circular circumference 
and therefore enable excellent electrical contact and 
fastening. 
The inwardly oriented annular collar 34 of the sleeve 

30 has an annular shoulder 90 which according to the 
invention is oriented away from the nozzle body 10 and 
surrounds an insertion opening 91, the inside diameter 
of which is smaller than the outside diameter of the 
contact ring 88 of the glow element 22. The outside 
diameters of all the other turns of the glow element 22 
are smaller than the inside diameter of the insertion 
opening 91, so that the glow element 22 can be inserted 
from the end toward the combustion chamber into the 
sleeve 30, until its contact rings 86, 88 come to rest on 
the already attached contact ring washer 46 and the 
sleeve 30 and electrically contacted by suitable meth 
ods, such as laser welding. 
The device according to FIGS. 3 and 4, which basi 

cally has the same structure as that of FIG. 1 and 2, has 
a glow element 92 wound from round wire, the two end 
turns 93, 94 of which are located over the greatest possi 
ble circumference in a plane that is disposed at right 
angles to the axis of the glow element 22. In terms of the 
end turn 92 having the small diameter, this is reinforced 
by the provision that the adjacent turn 95 has a greater 
helical pitch than the other turns. The sleeve surround 
ing the glow element 22 here is formed by a cup-shaped 
sheet-metal element 96, which rests with a ?ange 97 on 
the shoulder 18a of the union nut 12a. Joined in turn 
with the ?ange are two ceramic insulating bodies 44, 48 
and one contact ring washer 98, which flrmly retains 
the upper end turn 94 of the glow element 92 in a cen 
tered manner and electrically contacts it. 
To this end, the inner ring rim 99 of the contact ring 

washer 98 is provided with an axial collar 100, which 
has a cylindrical shape prior to the insertion of the glow 
element 92 and is adapted to the inner diameter of the 
end turn 94. In the middle ring region, the contact ring 
washer 98 is provided with eight recesses 101 distrib 
uted uniformly over the circumference, by means of 
which recesses, during operation, the aspirated air can 
also enter the annular space located between the glow 
element 92 and the nozzle body 10. A tongue 102 origi 
nating at the inner ring rim 99 protrudes into each recess 
101 and after the insertion of the glow element 92 is 
wrapped around the end turn 94 thereof, as the arrow B 
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in FIG. 3 indicates. The tongue 102 is brought beyond 
the intermediate stage 1020 into its ?nal shape 102b, 
whereupon or after which the rim of the collar 100 is 
pressed slightly outward; as a result, the end turn 94 is 
?rmly retained in a captive and play-free manner. 
The end turn 93 toward the combustion chamber of 

the glow element 22 has an inside diameter that is 
greater than the outside diameter of the adjoining turn 
and of all the other ‘turns. The sheet-metal element 96 
has a bottom 104 having ventilation openings 105 and a 
central insertion opening 106, the inside diameter of 
which is smaller than the outside diameter of the end 
turn 93 but greater than the diameter of all the other 
turns of the glow element 22. The end turn 93 of the 
glow element 22 rests on an annular shoulder 107 that 
surrounds the insertion opening 106 and in accordance 
with the invention is oriented away from the nozzle 
element 10 and is likewise ?rmly retained by tongues 
108 integrally molded onto the ring rim 104, these 
tongues, after the insertion of the glow element 92, 
being wrapped around its end turn 93. In this exemplary 
embodiment as well, the insertion of the glow element 
92 can be accomplished after the contact ring washer 98 
has already been fastened to the sheet-metal element 96 
via the insulating body 44. Upon being joined to the 
contact ring washer 98 and the sheet-metal element 96, 
for example by laser welding, the glow element is ?rmly 
retained in a centered fashion, in an appropriate manner 
for manufacture, by the tongues 102 and 108. 
We claim: 
1. A device for injecting fuel into a combustion cham 

ber of an internal combustion engine, having an injec 
tion nozzle and a glow element arranged opposite the 
outlet side of the nozzle and embodied as a helix, which 
forms a passageway for the fuel injection streams and is 
surrounded with radial play be a sleeve, comprising a 
radially inwardly directed collar formed at the end of 
said sleeve remote from the nozzle and surrounding an 
insertion opening for said glow element, the inside di 
ameter of said insertion opening being smaller than the 
outside diameter of one end turn of said glow element 
facing the combustion chamber, and the outside diame 
ters of all the remaining turns of the glow element being 
equal or less than the inside diameter of the insertion 
opening; said collar having an annular shoulder facing 
the combustion chamber, said one end turn of the glow 
element being secured on and making an electrical 
contact with said annular shoulder; a contact ring 
washer secured in an insulated manner on the other end 
of said sleeve facing the nozzle, said contact ring 
washer having an inner ring rim which ?rmly retains 
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6 
and electrically contact the other end turn of said glow 
element. ‘ 

2. A device as de?ned by claim 1, wherein the glow 
element has an outside diameter that decreases continu 
ously toward the injection nozzle. 

3. A device as de?ned by claim 1, wherein the major 
part of the other end turn oriented toward the nozzle 
body of the glow element, over the largest is located in 
a plane disposed at right angles to the axis of the glow 
element, and that the inner ring rim of the contact ring 
washer, which is of sheet metal, grasps said other end 
turn of the glow element with a plurality of claws dis 
tributed over the circumference and formed by local 
deformations of the inner ring rim. 

4. A device as de?ned by claim 3, the turn of the glow 
element adjacent to said other end turn has a greater 
helical pitch than the other turns. 

5. A device as de?ned by claim 3, wherein the contact 
ring washer is provided in the middle ring region with 
a plurality of recesses distributed over the circumfer 
ence, and that the claws grasping the other end turn of 
the glow element are formed by bentover tongues on 
the inner ring rim of the contact ring. 

6. A device as de?ned by claim 3, wherein the inner 
ring rim of the contact ring washer is provided with an 
axial collar that centers on its inside the other end turn 
of the glow element. 

7. A device as de?ned by claim 1 the sleeve surround 
ing the glow element is embodied in at least in part by 
a cup-shaped sheet-metal element having an inner ring 
rim provided with a bottom opening; and the one end 
turn of the glow element is ?rmly retained on said inner 
ring rim by bent-over tongues. 

8. A device as de?ned by claim 13, wherein the glow 
element is wound from a flat srip, which is cut out in the 
form of a spiral from a ?at sheet-metal element and after 
that is pulled axially apart to form a conical helix. 

9. A device as de?ned by claim 8, characterized in 
that one closed contact ring (86, 88) is integrally formed 
onto each of the ends of the ?at strip (72) forming the 
glow element (22). 

10. A device as de?ned by claim 13, having a thermal 
insulation ring, which is supported at one face thereof 
on the nozzle and at the outer face thereof via insulating 
bodies on the sleeve surrounding the glow element, and 
the one face of the thermal insulation ring resting di 
rectly on the adjoining insulating body. 

11. A device as de?ned in claim 10 wherein a metal 
support washer is disposed between said one face of the 
thermal insulation ring and the adjoining insulating 
body. a 

* 1k * * * 


